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 ϲϠϋ ϡϳϫ΍έΑ· έγΎϳ :Ω΍Ωϋ·–  ΎϳΟϭϟϭϳΟϟ΍ϭ ˯ΎϳΣϷ΍ ϡγϗ αϳ΋έ– ϥϳϧΑ ΔϳϭϧΎΛϟ΍ ΔϳΟΫϭϣϧϟ΍ ΓΎΟϧϟ΍ ΔγέΩϣ 

 

  



 ϲϠϋ ϡϳϫ΍έΑ· έγΎϳ :Ω΍Ωϋ·–  ΎϳΟϭϟϭϳΟϟ΍ϭ ˯ΎϳΣϷ΍ ϡγϗ αϳ΋έ– ϥϳϧΑ ΔϳϭϧΎΛϟ΍ ΔϳΟΫϭϣϧϟ΍ ΓΎΟϧϟ΍ ΔγέΩϣ 

 

 ϥϣϱέϫΎυϟ΍ ΏϳϛέΗϟ΍ ϰϟ· ϲϧϳΟϟ΍ ΏϳϛέΗϟ΍ 
 

α˺:  ϲϣϠόϟ΍ ) ΢Ϡρλϣϟ΍ ( ϡγϻ΍ ΏΗϛ΃ :ΔϳϟΎΗϟ΍ Ε΍έΎΑόϟ΍ ϥϣ ϝϛϟ   
˺-  νϣΣ ϥϣ ϊρΎϘϣDNA  Ε΍ΩϳΗϭϳϠϛϭϳϧϟ΍ ϥϣ ΕΎόΑΎΗΗ ϥϣ Δϧϭϛϣ ) ΔϳϧϳΟϭέΗϳϧϟ΍ Ωϋ΍ϭϘϟ΍ (  ϝϛηϳϭϊΑΎΗΗϟ΍ ΍Ϋϫ   Γέϔη

 ΔϳϠΧϟ΍ ϲϓ ΕΎϧϳΗϭέΑϟ΍ ϊϳϧλΗ .ΔϳΣϟ΍                                                       ( ................... .........  ) 
 
˻-   ϥϳΟγϛϷ΍ ιϭϘϧϣ ϱίϭΑϳ΍έϟ΍ ϱϭϭϧϟ΍ νϣΣϟ΍ ϊϣ ϥϳΗϭέΑϟ΍ ϊϳϧλΗ ΔϳϠϣϋ ϪΑϠρΗϳ έΧ΁ ϱϭϭϧ νϣΣDNA  . 

                                                                                           (  ....... .....................  ) 
 

˼-   ϥϣ ΔϳΛ΍έϭϟ΍ ΕΎϣϭϠόϣϟ΍ ϝϘϧ ϲϓ ˱ΎϣϬϣ ˱΍έϭΩ ϱΩ΅ϳ Ε΍ΩϳΗϭϳϠϛϭϳϧϟ΍ ϥϣ Ωέϔϣ ρϳέη ϥϣ ϑϟ΄Ηϳ ϱϭϭϧ νϣΣ ˯ϱίΟ
 νϣΣDNA                               .ϡίϼΑϭΗϳγϟ΍ ϰϟ· Γ΍ϭϧϟ΍ ϝΧ΍Ω ΩϭΟϭϣϟ΍      ( ................... .........  ) 
 

˽-   ϥϣ ΔϳΛ΍έϭϟ΍ ΕΎϣϭϠόϣϟ΍ ϝϘϧ ΔϳϠϣϋ  ρϳέηDNA  ϰϟ·  ρϳέηmRNA .                ( ................... .........  ) 
 
˾-   ΕΎϧϳΗϭέΑϟ΍ ϰϟ· Δϳϭϭϧϟ΍ νΎϣΣϷ΍ Ωϋ΍ϭϗ Δϐϟ ϝϭΣΗ ΎϬϘϳέρ ϥϋ ϡΗϳ ΔϳϠϣϋ      .     (   ....... ............ .........  ) 

 
˿-  νϣΣ ρϳέηϟ Δϓϭηϛϣϟ΍ Ωϋ΍ϭϘϠϟ Ε΍ΩϳΗϭϳϠϛϭϳϧ ϑϳοϳ ϡϳίϧ·DNA   ρϳέη ΝΎΗϧϹ Ωϋ΍ϭϘϟ΍ Ν΍ϭΩί΍ ϡΎυϧ ΏγΣΑ

 νϣΣmRNA                                                .Φγϧϟ΍ ΔϳϠϣϋ ˯ΎϧΛ΃      (   ....... ............ .........  ) 
 

̀-   ΎϬΑ έϣϳ ϲΗϟ΍ ΔϳϓΎοϹ΍ ΔϠΣέϣϟ΍mRNA   ΔϣΟέΗϟ΍ ΔϳϠϣϋ ΁ΩΑΗϟ Γ΍ϭϧϟ΍ ϥϣ ΝέΧϳ ϥ΃ ϝΑϗ Γ΍ϭϧϟ΍ ΔϳϘϳϘΣ ΎϳϼΧϟ΍ ϲϓ
 ϲϠϋ ϱϭΗΣϳ ϭϫϭ ΕΎϧϭέΗϧϹ΍  ΕΎϧϭγϛϹ΍ϭ                                                ( ................... .........  ) 

 
́-   ˯΍ίΟϷ΍ ϥϣDNA  ( ϡΟέΗΗ ϻ ϲΗϟ΍ ϟ· )έϔηΗ ϻ  ϰ ΕΎϧϳΗϭέΑ.                         ( ................... .........  ) 

 
̂-   ϥϣ ˯΍ίΟϷ΍DNA   ϲΗϟ΍ ( ϡΟέΗΗ   έϔηΗ ϟ· ) ϰ  ΕΎϧϳΗϭέΑ.                              (   ....... ............ .........  ) 
 

α˻:    νϣΣ ΏϳΫηΗ ΔϳϠϣόΑ ΩλϘϳ ΍ΫΎϣRNA  ˮ 
•  νϣΣ ΏϳΫηΗRNA : 

........ ....................................................................................................................... 

........ ....................................................................................................................... 
 

α˼: : ˱ΎϳϣϠϋ ΎϬΑγΎϧϳ ΎϣΑ ΔϳϟΎΗϟ΍ Ε΍έΎΑόϟ΍ ϝϣϛ΃ -   
•  νϣΣ ϥϣ ω΍ϭϧ΃ ΙϼΛ ΩΟϭϳRNA  :ϲϫ 

........ ....................................................................................................................... 
 

• Ϡϋ ΕΎϧϳΗϭέΑϟ΍ ϊϧλΗ ϰ ϥϳΗϠΣέϣ   :Ύϣϫ 
ϟϭϷ΍ ΔϠΣέϣϟ΍ϰ  ϣγΗ ϰ    .......................... ϣγΗ ΔϳϧΎΛϟ΍ ΔϠΣέϣϟ΍ϭ ϰ  .......................... 

 
α˽ :) ϝϠϋ ( ΔϳϟΎΗϟ΍ Ε΍έΎΑόϟ΍ ϥϣ ϝϛϟ ϲϣϠόϟ΍ ΏΑγϟ΍ έϛΫ΃ : 
•   .ϑϋΎοΗϟ΍ ΔϳϠϣϋ Φγϧϟ΍ ΔϳϠϣϋ ϪΑηΗ 

........ ....................................................................................................................... 
 
•  νϣΣϟ ΏϳΫηΗϟ΍ ΔϳϠϣϋ έΑΗόΗRNA  ΔϳϘϳϘΣ ΎϳϼΧϟ΍ ϲϓ ϥϳΗϭέΑϟ΍ ϊϳϧλΗ ΔϳϠϣϋ ϲϓ ΔϣϬϣ ΓϭρΧ .Γ΍ϭϧϟ΍ 

........ ....................................................................................................................... 

........ ....................................................................................................................... 
 



 ϲϠϋ ϡϳϫ΍έΑ· έγΎϳ :Ω΍Ωϋ·–  ΎϳΟϭϟϭϳΟϟ΍ϭ ˯ΎϳΣϷ΍ ϡγϗ αϳ΋έ– ϥϳϧΑ ΔϳϭϧΎΛϟ΍ ΔϳΟΫϭϣϧϟ΍ ΓΎΟϧϟ΍ ΔγέΩϣ 

 

α˾ϭ Γ΍ϭϧϟ΍ ΔϳϘϳϘΣ ΎϳϼΧϟ΍ ϥϳΑ ϥέΎϗ : ΎϳϼΧϟ΍ ˮ Ε΍ΩϳΗϭϳϠϛϭϳϧϟ΍ ΩϭΟϭ ΙϳΣ ϥϣ Γ΍ϭϧϟ΍ Δϳϟϭ΃ 
 

 ΔϧέΎϘϣϟ΍ ϪΟϭ  Γ΍ϭϧϟ΍ ΔϳϘϳϘΣ ΎϳϼΧϟ΍  Γ΍ϭϧϟ΍ Δϳϟϭ΃ ΎϳϼΧϟ΍ 
  νϣΣ Ε΍ΩϳΗϭϳϠϛϭϳϧ ΩϭΟϭRNA  .............................  ............................. 

 
α˿:   :ϥϣ ϝϛϟ Φγϧϟ΍ ΔϳϠϣϋ ϝΎϣΗϛ΍ ΩόΑ ΙΩΣϳ ΍ΫΎϣ 
• ·  ΓέϣϠΑ ϡϳίϧRNA: 

........ ....................................................................................................................... 
 

•  νϣΣ Ύρϳέη:DNA     
........ ....................................................................................................................... 

 
ὰ:   ϡΗϳ ϰΗϣϥϋ έϳΑόΗϟ΍ ˮϥϳΟϟ΍          

........ ....................................................................................................................... 
   

ά:   νϣΣ ΏΫηϳ ϥ΃ ΩόΑ ΙΩΣϳ ΍ΫΎϣmRNA  ˮ 
........ ....................................................................................................................... 

 
α̂αέΩ΍ :  Φγϧ ΔϳϠϣϋ ϝΛϣϳ ϱΫϟ΍ϭ ϲϟΎΗϟ΍ ϝϛηϟ΍ νϣΣRNA  ΏϭϠρϣϟ΍ϭ :   

  
 ϡϗέϟ΍) 1 ( ϰϟ· έϳηϳ   ......................... 

 
 ϡϗέϟ΍) 2 (  έϳηϳϰϟ·   ......................... 

  
 ϡϗέϟ΍) 3 (  έϳηϳϰϟ·   ......................... 

  
 ϡϗέϟ΍) 4 (  έϳηϳϰϟ·   ......................... 

  
 ( ϡϗέϟ΍5  έϳηϳ )ϰϟ·   ......................... 

  
  
  
 
 
 
 
 
 
 
 
 
 
 
 



 ϲϠϋ ϡϳϫ΍έΑ· έγΎϳ :Ω΍Ωϋ·–  ΎϳΟϭϟϭϳΟϟ΍ϭ ˯ΎϳΣϷ΍ ϡγϗ αϳ΋έ– ϥϳϧΑ ΔϳϭϧΎΛϟ΍ ΔϳΟΫϭϣϧϟ΍ ΓΎΟϧϟ΍ ΔγέΩϣ 

 

 ) ϥϭΩϭϛϟ΍ ( ΔϳΛ΍έϭϟ΍ Γέϔηϟ΍ 
 

α˺  :ΔϳϟΎΗϟ΍ Ε΍έΎΑόϟ΍ ϥϣ ϝϛϟ ϲϣϠόϟ΍ ) ΢Ϡρλϣϟ΍ ( ϡγϻ΍ ΏΗϛ΃ : 
 

˺- ϟ΍ ΔϐϠ ϲΗϟ΍ νϣΣ ΏϳϛέΗ ϲϓ ϝΧΩΗmRNA   ϲϫ ΔϔϠΗΧϣ Ωϋ΍ϭϗ ΔόΑέ΃ ϝΛϣΗ ϑϭέΣ ΔόΑέ΃ Ε΍Ϋ Δϐϟ ϲϫϭ
G,C,U,A .                                                                              (  ............................  ) 

 

˻-   ϰϠϋ Ε΍ΩϳΗϭϳϠϛϭϳϧ ΔΛϼΛ ϥϣ ΔϋϭϣΟϣmRNA          .˱Ύϧϳόϣ ˱Ύϳϧϳϣ΃ ˱ΎοϣΣ ΩΩΣΗ   (   ....... ............ .........  ) 
 

˼-   ϰϠϋ ΩΣ΍ϭ ϥϭΩϭϛmRNA  ΩΩΣϳ΍ ˯ΩΑϟ  ΔϳϠϣόϟ ϥϳΗϭέΑϟ΍ ϊϳϧλΗ.                     (  ............................  ) 
                                                                                                       

˽-                  :ϭϫϭ ϲϧϳϣ΃ νϣΣ ϝϭ΃ ˯ΎϋΩΗγ΍ ϡΗϳ ϪϟϼΧ ϥϣ ˯ΩΑϟ΍ ϥϭΩϭϛ         (   ....... ............ .........  ) 
 

˾- ϰϠϋ ΕΎϧϭΩϭϛ ΙϼΛ mRNA   ϲϧϳϣ΃ νϣΣ ϱϷ ϡΟέΗΗ ϻ.ϑϗϭΗϟ΍ ϰϠϋ ϝΩΗϭ     ( ................... .........  ) 
 

˿-   ϰϠϋ ΔϳΛ΍έϭϟ΍ ΓέϔηϠϟ ΕΎϧϭΩϭϛϟ΍ ΩΩϋmRNA :                                         (  ............................  ) 
 

̀-  ϥϳγϭϳϠϟ΍ ϲϧϳϣϻ΍ νϣΣϟ΍ ΩΩΣΗ ϲΗϟ΍ ΕΎϧϭΩϭϛϟ΍ ΩΩϋ ΃ϣΣϟ΍ ϭ ν  ϲϧϳϣϻ΍ϳϧϳΟέϷ΍ ϥ .      (   ....... .. ..... .........  ) 
 

α˻:  Ύϣϣ ΓέΎΑϋ ϝϛ ϲϠΗ ϲΗϟ΍ ΕΎΑΎΟϹ΍ ϥϳΑ ϥϣ ΔΣϳΣλϟ΍ ΔΑΎΟϹ΍ έΗΧ΍  ( Δϣϼϋ ϊοϭΑ ϲϠϳ :ΎϬϣΎϣ΃ ) 
 

˺-  Γίϳϣϣϟ΍ ΔϳϧϳΟϭέΗϳϧϟ΍ ΓΩϋΎϘϟ΍ ˰ϟ΍ ϱϭϭϧϟ΍ νϣΣϠϟDNA   :ϲϫ 
  ( ϥϳϧϳΩϷ΍A  )      ( ϥϳϧ΍ϭΟϟ΍G  ) 
  ( ϥϳϣϳΎΛϟ΍T  )   ϝϳγ΍έϭϳϟ΍   (U  ) 

 

˻-  ˰ϟ΍ ϱϭϭϧϟ΍ νϣΣϠϟ Γίϳϣϣϟ΍ ΔϳϧϳΟϭέΗϳϧϟ΍ ΓΩϋΎϘϟ΍RNA   :ϲϫ 
  ( ϥϳϧϳΩϷ΍A  )      ( ϥϳϧ΍ϭΟϟ΍G  ) 
  ( ϥϳϣϳΎΛϟ΍T  )    ( ϝϳγ΍έϭϳϟ΍U  ) 

 

˼- ΔϳϠϣϋ ϝϼΧ   νϣΣ ρϳέη ϥϣ ˯ίΟ ϲϓ ΔϳϧϳΟϭέΗϳϧϟ΍ Ωϋ΍ϭϘϟ΍ ϊΑΎΗΗ ϥΎϛ ΍Ϋ· ϥϳΗϭέΑϟ΍ ˯ΎϧΑDNA   ϭϫTACCG  
  ρϳέη ϲϓ ΔϳϧϳΟϭέΗϳϧϟ΍ Ωϋ΍ϭϘϟ΍ ϊΑΎΗΗ ϥΈϓmRNA  ϱΫϟ΍   ϪΟΗϧϳ:ϭϫ   

 ATGGC  AUGGC 
  TACCG   UACCG 

 

˽-  :ϥϳΗϭέΑϟ΍ ϊϳϧλΗϟ ˯ΩΑϟ΍ ΔϳϠϣϋ ΩΩΣϳ ϱΫϟ΍ ϥϭΩϭϛϟ΍ 
  UAG   UGA 
  AUG   UAA 

 

˾-  ΕΎϧϭΩϭϛϟ΍ ΩΣ΃   ϱϭϭϧϟ΍ νϣΣϟ΍ ϰϠϋ ϥϳΗϭέΑϟ΍ ˯ΎϧΑ ΔϳϠϣϋ ˯ΎϬΗϧ΍ ΩΩΣΗ ϻ ΔϳϟΎΗϟ΍mRNA  : 
  UAG   UGA 
  AUG   UAA 

 

˿-  ˯ΎϧΑ ϡΗϳ ίΟ˯ϱ  mRNA  :ϥϣ   
   νϣΣ ˯ϱίΟϟ ΓΩΣ΍ϭ ΔϠγϠγDNA    νϣΣ ϲΗϠγϠγDNA 
   ΔϳϧϳϣϷ΍ νΎϣΣϷ΍  t-RNA 

 

̀-   νϣΣ ϲϓ ϪΑ ΔλΎΧ Γέϔη ϲϧϳϣ΃ νϣΣ ϝϛϟDNA   ΎϫΩΩϋ ΔϳϧϳΟϭέΗϳϧ Ωϋ΍ϭϘϟ ϊΑΎΗΗ ϥϣ ϥϭϛΗΗ: 
  ΓΩΣ΍ϭ   ΙϼΛ 
 ϥΎΗϧΛ΍   ϊΑέ΃ 

 

́-   ϥϣ ϥϭϛΗϳ ϥϳΑϭϠΟϭϣϳϬϟ΍ ϲϓ ϥϳΗϭέΑϟ΍ ϥΎϛ ΍Ϋ·̀  νΎϣΣ΃ˬΔϳϧϳϣ΃   ϥΈϓmRNA  ) ϝϭγέϟ΍ (  ϱϭΗΣϳ ϪΑ ιΎΧϟ΍
 :ϱϭΎγϳ Ωϋ΍ϭϘϟ΍ ϥϣ ΩΩϋ ϰϠϋ 

   ̀  ΔϳϧϳΟϭέΗϳϧ Ωϋ΍ϭϗ  ˺˽  ΔϳϧϳΟϭέΗϳϧ ΓΩϋΎϗ 
 ˻˺  ΔϳϧϳΟϭέΗϳϧ ΓΩϋΎϗ  ˻˽  ΔϳϧϳΟϭέΗϳϧ ΓΩϋΎϗ 



 ϲϠϋ ϡϳϫ΍έΑ· έγΎϳ :Ω΍Ωϋ·–  ΎϳΟϭϟϭϳΟϟ΍ϭ ˯ΎϳΣϷ΍ ϡγϗ αϳ΋έ– ϥϳϧΑ ΔϳϭϧΎΛϟ΍ ΔϳΟΫϭϣϧϟ΍ ΓΎΟϧϟ΍ ΔγέΩϣ 

 

α˼: : ) ϲϣϠόϟ΍ ΏΑγϟ΍ έϛΫ΃ ( ˱ΎϣϳϠγ ˱ΎϳϣϠϋ ˱ϼϳϠόΗ ϲϠϳ Ύϣϟ ϝϠϋ -   
•   ϑϭέΣ ΔόΑέ΃ ϥϣ Δϐϟ ϥϋ ΓέΎΑϋ ΔϳΛ΍έϭϟ΍ Γέϔηϟ΍ .ρϘϓ 

........ ....................................................................................................................... 
 

•   ΕΎϧϭΩϭϛϟ΍ ΩΩϋ˿˽ Ϸ΍ ΩΩϋ ΎϣϧϳΑ ϥϭΩϭϛΔϳϧϳϣϻ΍ νΎϣΣ  (˻˹    ϲϧϳϣ΃ νϣΣ ) . ρϘϓ 
........ ....................................................................................................................... 
........ ....................................................................................................................... 

   

• ϥϣ ϥϭϛϣϟ΍ ϥϳΗϭέΑϟ΍  (  ˾   ) νΎϣΣ΃ΝΎΗΣϳ Δϳϧϳϣ΃  (  ˺́   ) ΔϳϧϳΟϭέΗϳϧ ΓΩϋΎϗ  .ϥϭϛΗϳ ϰΗΣ 
........ ....................................................................................................................... 

 

•  ΕΎϧϭΩϭϛ ΔΛϼΛϟ΍ έΑΗόΗ ΔϳϟΎΗϟ΍  (UAA  , UAG  , UGA    ) Ε΍έϔη . ϑϗϭΗ 
........ ....................................................................................................................... 

   

• ϳ ΝΎΗΣ νϣΣ mRNA ( ϝϣΣϳ  ˼˿  ϥϭΩϭϛ  )   ϥϳΗϭέΑϟ΍ ˯ΎϧΑϟ ϥϭϛϣ ϥϣ (  ˼˾  νϣΣ ) ϲϧϳϣ΃ . 
........ ....................................................................................................................... 
........ ....................................................................................................................... 

  

•  ϥϣ ϡϏέϟΎΑ ϥ΃  ΔϳϧϳΗϭέΑϟ΍ ΕΎΑϛέϣϟ΍ ΩΩϋ ϥ΃ ϻ· ΩϭΩΣϣ ΕΎϧϳΗϭέΑϟ΍ ΏϳϛέΗ ϲϓ ϝΧΩΗ ϲΗϟ΍ ΔϳϧϳϣϷ΍ νΎϣΣϷ΍ ΩΩϋ
 έϳΑϛ .΍ΩΟ 

........ ....................................................................................................................... 
 

α˽:   ΕϻΎΣϟ΍ ϲϓ ΙΩΣϳ ϥ΃ ϊϗϭΗΗ ΍ΫΎϣ:ΔϳϟΎΗϟ΍-     
•  ΩΟϭΗ ϡϟ ΍Ϋ· Γέϔηϟ΍  ( AUG  ) ϰϠϋ   νϣΣϟ΍mRNA      ˮΔϳϧϳΗϭέΑϟ΍ ΕΎΑϛέϣϟ΍ ˯ΎϧΑ Ωϧϋ 

........ ....................................................................................................................... 
 

•  ϯΩΣ· έϭϬυ΍ ΕΎϧϭΩϭϛϟ :ΔϳϟΎΗϟ΍  UAG ˬ   UAA    ˬ  UGA   ϰϠϋmRNA     . ϥϳΗϭέΑϟ΍ ˯ΎϧΑ Ωϧϋ 
........ ....................................................................................................................... 

 
α˾:   ˮ ϥϵ΍ ϰΗΣ ΔϔηΗϛϣϟ΍ ΔϳϧϳϣϷ΍ νΎϣΣϷ΍ ϥϣ ΎϬϳϠϋ ΎϧϠλΣ ϪϳΛ΍έϭ ϩέϔη ϡϛ 

........ ....................................................................................................................... 

........ ....................................................................................................................... 
 

α˿:  Γέϔηϟ΍ ϪΑ ϡϭϘΗ ˴΍ΩΣ΍ϭ ˴΍έϭΩ έϛΫ΃ ˮΔϳΛ΍έϭϟ΍ 
........ ....................................................................................................................... 

 
ὰ    ˮ ΔϳϧϳΗϭέΑϟ΍ ΕΎΑϛέϣϟ΍ ˯ΎϧΑ ΓΩΣϭ ϲϫ Ύϣ : 

........ ....................................................................................................................... 
 
 
 
 
 
 
 
 
 
 



 ϲϠϋ ϡϳϫ΍έΑ· έγΎϳ :Ω΍Ωϋ·–  ΎϳΟϭϟϭϳΟϟ΍ϭ ˯ΎϳΣϷ΍ ϡγϗ αϳ΋έ– ϥϳϧΑ ΔϳϭϧΎΛϟ΍ ΔϳΟΫϭϣϧϟ΍ ΓΎΟϧϟ΍ ΔγέΩϣ 

 

 ΔϣΟέΗϟ΍ 
 

α˺:  ΏΗϛ΍ϻ΍ ϡγ(΢Ϡρλϣϟ΍)  : ϲϣϠόϟ΍-   
 

˺-  ) ΔϳϧϳϣϷ΍ νΎϣΣϷ΍ ( ΕΎϧϳΗϭέΑϟ΍ Δϐϟ ϰϟ· Δϳϭϭϧϟ΍ νΎϣΣϷ΍ Ωϋ΍ϭϗ Δϐϟ ϝϭΣΗΗ ΎϬϘϳέρ ϥϋ ϡΗϳ ϲΗϟ΍ ΔϳϠϣόϟ΍   
                                                                                                      (   ....... .. ..... .........  ) 

 

˻-   ΎϬϠϣΣϳ Ε΍ΩϳΗϭϳϠϛϭϳϧ ΙϼΛ ϥϣ ΔϋϭϣΟϣtRNA  ϥϭϛΗϭ ΔϣΟέΗϟ΍ ΔϳϠϣϋ ϝϼΧ ϲϓΔϠϣΎϛΗϣ   ϪϠϣΣϳ ϱΫϟ΍ ϥϭΩϭϛϟ΍ ϊϣ
mRNA .                                                                                        (   ....... .. ..... .........  ) 

   

˼-   ϡΟέΗϳ ϻϭ ϥϭΩϭϛ ϝΑΎϘϣ Ϫϟ αϳϟ ϥϭΩϭϛ ϲϧϳϣ΃ νϣΣ ϱϷ .                                    ( ....... .. ..............  ) 
 

˽-   ΔϣΟέΗϟ΍ ΔϳϠϣϋ ϝϼΧ ϲϓ ΩϳΗΑΑϟ΍ ΩϳΩϋ ΔϠγϠγ ϲϓ Δϳϧϳϣϻ΍ νΎϣΣϷ΍ ϊϳϣΟΗ ΎϬϳϓ ϡΗϳ ΔϳϠϣϋ (  ...... .. ..... .........  ) 
 

α˻: έϛΫ΃ ( ˱ΎϣϳϠγ ˱ΎϳϣϠϋ ˱ϼϳϠόΗ ϲϠϳ Ύϣϟ ϝϠϋ : ) ϲϣϠόϟ΍ ΏΑγϟ΍ -   
 

• ϝϼΧ ΔϳϠϣϋ ΔϣΟέΗϟ΍  ϡΩΧΗγΗ ΔϳϠΧϟ΍  ΕΎϣϭϠόϣϟ΍  ϲϓ mRNA  . 
........ ....................................................................................................................... 

 

• ϱϭΗΣϳ  ϡϭγϭΑϳ΍έϟ΍  ϲϠϋ ϥϳόϗϭϣ ρΎΑΗέϼϟ  ϥϳέϭΎΟΗϣ  Ύϣϫ P , A   .   
........ ....................................................................................................................... 
........ ....................................................................................................................... 

 

α˼:  ϝϣϛ΃ :˱ΎϳϣϠϋ ΎϬΑγΎϧϳ ΎϣΑ ΔϳϟΎΗϟ΍ Ε΍έΎΑόϟ΍ 
• έϣΗ ΔϣΟέΗϟ΍   ΙϼΛΑ ϝΣ΍έϣ  ϫϲ   ................. ................................... .. ............................... 
 

• ίΟ˯ϱ  tRNA  ϥϭΩϭϛϟ΍ ϝΑΎϘϣ ϝϣΣϳ ΔϣΟέΗϟ΍ ΔϳϠϣϋ ϲϓ ϝϭϷ΍   ...............................   ΔϬΟ ϥϣ 
      νϣΣϟ΍ϭ  ϲϧϳϣϻ΍  ...............................  ΔϬΟϟ΍ ϥϣ .ΔϳϧΎΛϟ΍   

 

•  ίϛέϣΗϳ  ϥϭΩϭϛ ˯ΩΑϟ΍   Ωϧϋ ϊϗϭϣ  ρΎΑΗέϻ΍    ................    ϊϗϭϣϟ΍ Ωϧϋ ϑϗϭΗϟ΍ ϥϭΩϭϛ ΎϣϧϳΑ .......... ...... 
 

α˽:   ΩϭλϘϣϟ΍ Ύϣ (˰ΑϡϭγϭΑϳ΍έϟ΍ ϝόϔϣϟ΍  ) ˮ 
........ ....................................................................................................................... 

 

α˾:   ΔϠΣέϣ ΙΩΣΗ ϰΗϣˮΔϟΎρΗγϻ΍   
........ ....................................................................................................................... 
........ ....................................................................................................................... 

 

α˿:   ˮ ΔϣΟέΗϟ΍ ΔϳϠϣϋ ϲϬΗϧΗ ϰΗϣ 
........ ....................................................................................................................... 
........ ....................................................................................................................... 

 

ὰ:    ˮ ΕΎϧϳΗϭέΑϟ΍ ι΋ΎλΧ ΩΩΣΗ ΍ΫΎϣΑ 
........ ....................................................................................................................... 

 

ά:  :ϥϳΗϭέΑϟ΍ ϊϳϧλΗ ϝΛϣϳ ϱΫϟ΍ ϲϟΎΗϟ΍ ϝϛηϟ΍ αέΩ΍   

 ϡϗέϟ΍ ( 1  )  έϳηϳϰϟ·   ................  ϡϗέϟ΍ ( 2  )  ϰϟ· έϳηϳ  .......... ...... 

 ϡϗέϟ΍ ( 3  ) ϰϟ· έϳηϳ  ................  ϡϗέϟ΍ ( 4  )  ϰϟ· έϳηϳ  .......... ...... 
 
 
 
 



 ϲϠϋ ϡϳϫ΍έΑ· έγΎϳ :Ω΍Ωϋ·–  ΎϳΟϭϟϭϳΟϟ΍ϭ ˯ΎϳΣϷ΍ ϡγϗ αϳ΋έ– ϥϳϧΑ ΔϳϭϧΎΛϟ΍ ΔϳΟΫϭϣϧϟ΍ ΓΎΟϧϟ΍ ΔγέΩϣ 

 

ϱέϫΎυϟ΍ ΏϳϛέΗϟ΍ϭ ϥϳΗϭέΑϟ΍ Γ΍ϭϧϟ΍ ΕΎϳϟϭ΃ ϲϓ ϲϧϳΟϟ΍ έϳΑόΗϟ΍ ρΑο + 
 

α˺ : ϡγϻ΍ ΏΗϛ΃΢Ϡρλϣϟ΍( :ΔϳϟΎΗϟ΍ Ε΍έΎΑόϟ΍ ϥϣ ϝϛϟ )ϲϣϠόϟ΍   
˺- ˯ίΟ  ϥϣ ˰ϟ΍  DNA  ΕΎϧϳΗϭέΑ ρΑΗέΗ ΙϳΣ ΔϳϣϳυϧΗϟ΍ ϊϗ΍ϭϣϟ΍ ΏϧΎΟ ϰϟ· ϥϳΟϟ΍ ϥϣ ΩΣ΍ϭ ΏϧΎΟ ϲϓ  Η  ϡυϧ 

      Φγϧϟ΍ ΔϳϣϠϋ  .ϝϣόϳ ϻ ϭ΃ ϝϣόϳ ϥϳΟϟ΍ ϥΎϛ ΍Ϋ· Ύϣ ΩΩΣΗϭ                                           (   ............. .........  ) 
 
˻-  ϥϳΟϟ΍ ρϳηϧΗ ΎϣϣϪΟΎΗϧΈΑ ϥϳΟϟ΍ ΍Ϋϫ ϡϛΣΗϳ ϱΫϟ΍ ϥϳΗϭέΑϠϟ ΔϳϠΧϟ΍ ϊϳϧλΗ ϰϟ· ϱΩ΅ϳ    .    (   .... ..................  ) 
 
˼-  ρΑΗέϳ ϥϳΗϭέΑ  νϣΣΑDNA ϑϗϭϳϟ  ϡοϬϟ΍ ΕΎϣϳίϧϹ έϔηΗ ϲΗϟ΍ ΕΎϧϳΟϟ΍ ϝϣϋ  Γ΍ϭϧϟ΍ ΕΎϳϟϭ΃ ϲϓ    .(   .... ......  ) 

 
˽-  ϥϣ ˯ίΟ νϣΣDNA  ΓέϣϠΑ ϡϳίϧ· ρΎΑΗέϻ ϊϗϭϣϛ ϝϣόϳRNA  ˰ϟ΍ ΦγϧΑ ϡϭϘϳ ϱΫϟ΍DNA  ϰϟ· mRNA  (  ....  ) 
 

α˻ :  Ύϣϟ ϝϠϋ ˱ΎϣϳϠγ ˱ΎϳϣϠϋ ˱ϼϳϠόΗ ϲϠϳ έϛΫ΃(  ΏΑγϟ΍ )ϲϣϠόϟ΍ : - 
       

•  ϝλΗΗ ϊΑΎλ΃  ϡ΍Ωϗ΃ ρΑϟ΍ ΔϳηϏ΄Α Ύϣ΃  ϊΑΎλ΃ ΝΎΟΩϟ΍  ϼϓ . 
........ ....................................................................................................................... 

  

• ϱϭΗΣΗ  ϊϳϣΟ ϙΎϳϼΧ  ϰϠϋ ΕΎϧϳΟϟ΍ ΎϬγϔϧ ΎϬϧϛϟ  ϻ   ΞΗϧΗ ΎϬϠϛ  ΕΎϧϳΗϭέΑϟ΍ ΎϬγϔϧ.   
........ ....................................................................................................................... 

  

•  Γ΍ϭϧϟ΍ ΕΎϳϘϳϘΣϭ Γ΍ϭϧϟ΍ ΕΎϳϟϭ΃ ϥϳΑ ϲϧϳΟϟ΍ έϳΑόΗϟ΍ ρΑο ΔϘϳέρ ϑϠΗΧΗ.   
........ ....................................................................................................................... 
........ ....................................................................................................................... 

 
α˼ :ΙΪΤϳ ϥ΃ ϊϗϮΘΗ ΍ΫΎϣ : 
• ( ϡΎψόϟ΍ ϖϴϠΨΗ ϦϴΗϭήΒϟ ΔϴϠΨϟ΍ ΕϼΒϘΘδϣ Ϊδϳ ήϓΎρ ϦϴΟ ϝΎΧΩ· ϢΗ ΍Ϋ·BMP)  ϡΪϘϟ΍ ϲϓ΍ήδϴϟϯ  ΔΟΎΟΪϟ΍ ϦϴϨΠϟ.   

........ ....................................................................................................................... 
 

α˽ : ϓ ϲϨϴΠϟ΍ ήϴΒόΘϟ΍ ςΒο Δγ΍έΩ ΪϨϋϲ  ϊϗϮΘΗ ΍ΫΎϣ Γ΍ϮϨϟ΍ ΕΎϴϟϭ΃ ΙΪΤϳ ϥ΃ :ΔϴϟΎΘϟ΍ ΕϻΎΤϟ΍ ϲϓ 
  

• ΎϣΩϧϋ ϝΧΩΗ  ΎϳέϳΗϛΑ E.coli   ˮίϭΗϛϼϟΎΑ ϲϧϏ ρϳΣϣ ϰϟ· 
........ ....................................................................................................................... 
........ ....................................................................................................................... 
........ ....................................................................................................................... 

 

•   ˮίϭΗϛϼϟ΍ Δϳϣϛ ϡοϫ ΩόΑ 
........ ....................................................................................................................... 
........ ....................................................................................................................... 

 
 
 
 
 
 
 
 



 ϲϠϋ ϡϳϫ΍έΑ· έγΎϳ :Ω΍Ωϋ·–  ΎϳΟϭϟϭϳΟϟ΍ϭ ˯ΎϳΣϷ΍ ϡγϗ αϳ΋έ– ϥϳϧΑ ΔϳϭϧΎΛϟ΍ ΔϳΟΫϭϣϧϟ΍ ΓΎΟϧϟ΍ ΔγέΩϣ 

 

 Γ΍ϭϧϟ΍ ΕΎϳϘϳϘΣ ϲϓ ϲϧϳΟϟ΍ έϳΑόΗϟ΍ ρΑο 
 

α˺ ϡγϻ΍ ΏΗϛ΃ :΢Ϡρλϣϟ΍(   :ΔϳϟΎΗϟ΍ Ε΍έΎΑόϟ΍ ϥϣ ϝϛϟ )ϲϣϠόϟ΍ 
 
˺-   ΎϬϟ ΙΩΣϳϭ ρηϧΗ ϱ΃ ˱ΎϳϠόϓ ϝϣόΗ ρϘϓ ΕΎϧϳΟϟ΍ νόΑ ϥ΃ ΙϳΣ Γ΍ϭϧϟ΍ ΕΎϳϘϳϘΣ ΕΎϣϭγϭϣϭέϛ ϲϓ ΓΩϘόϣ ΔϳϠϣϋ

    Φγϧ ΎϬϟ ΙΩΣϳ ϻϭ ΔρΑΛϣ ϱ΃ ϡ΋΍Ω ϝϛηΑ ϝϣόϟ΍ ϥϋ ΔϔϗϭΗϣϓ ΕΎϧϳΟϟ΍ ϲϗΎΑ Ύϣ΃ Φγϧ (  .... .... ..............  ) 
 

˻-   νϣΣ Φγϧ ΔϳϠϣϋ ρηϧΗ ΎϬΗϔϳυϭ Δϣυϧϣ ΕΎϧϳΗϭέΑDNA             .                       (  .... .. .. ..... .........  ) 
 

˼-   ϥϣ ϊρϗ ΓΩϋDNA  Δϧϭϛϣ Φγϧϟ΍ ΔϳϠϣϋ ϥϳγΣΗ ΎϬΗϔϳυϭ Γέϔηϣϟ΍ ˷ΔϠγϟ΍ ϲϓ Ε΍ΩϳΗϭϳϠϛϭϳϧϟ΍ ϑϻ΁ ϥϣ  
 .ΎϬρΑοϭ                                                                                        (  .... .. .. ..... .........  ) 

 

˽-   ϥϳΗϭέΑ Δργ΍ϭΑ ρΑΗέΗ ΕΎϧϳΗϭέΑTATA   ρΎϘΗϟ΍ ϰϠϋ ˱΍έΩΎϗ ϥϭϛϳϟ ϝϣΎϛ Φγϧ ϝϣΎϋ Ώϛέϣ ϥϭϛΗϳϟ ίϔΣϣϟ΍ ϰϠϋ
  ϡϳίϧ·  ΓέϣϠΑRNA                                                                              (   ......................   ) 

 

˾-   ϝϣ΍ϭϋ ϊϳρΗγΗ Φγϧ ΃ ϝϣ΍ϭϋ ϥϣ ΔΛϟΎΛ ΔϋϭϣΟϣΑ ΔϳΩϋΎϘϟ΍ ϝϣ΍ϭόϟ΍ ρΑέΗ ϥϟ΍  Φγϧ      (  .... .. .. ..... .........  ) 
 

˿-  ΕΎϧϳΗϭέΑ Ϡϋ ϝϣόΗ Δϣυϧϣ ϰ Ϡϋ ΕΎόΑΎΗΗΑ ρΑΗέΗ ϲΗϟ΍ Φγϧϟ΍ ΔϳϠϣϋ ρΑοϰ DNA         (  .... .. .. ..... .........  ) 
 

̀- ϥϳΗϭέΑ   ϡυϧϣ  ϳϠϋ ΓέΩΎϗ ΕΎρηϧϣϟ΍ ΩϭόΗ ϻ ΙϳΣΑ ΕΎΗϣΎλϟΎΑ ρΑΗέϰ   Ώ ρΎΑΗέϻ΍DNA   (   ........ ............  ) 
 

́-   ϰϠϋ ΔϳΩϳΗϭϳϠϛϭϳϧ ΕΎόΑΎΗΗDNA  ϳ ρΑΗέ ΎϬΑ ΢ΑΎϛϟ΍ϟΦγϧϟ΍ ΔϳϠϣϋ ϑϗϭΗΗ.                (  ............. .........  ) 
 

̂-  Δϳ΋Ύϳϣϳϛ ΓέΎηΈϛ ϝϣόΗ ΔϳϧϫΩ ΓΩΎϣ ϥϣ ΏϛέΗΗ ΕΎϳέΎϘϔϟ΍ ΎϳϼΧ ϲϓ ΕΎϧϭϣέϫ       .         (  .... .. .. ..... .........  ) 
 

α˻  : ΕΎϳϘϳϘΣ ϲϓ ϲϧϳΟϟ΍ έϳΑόΗϟ΍ ρΑο ϕέρ ϲϫ ΎϣˮΓ΍ϭϧϟ΍ 
........ ....................................................................................................................... 
........ ....................................................................................................................... 

   

α˼ ϲϧϳΟϟ΍ έϳΑόΗϟ΍ ϲϓ ΓέΛ΅ϣϟ΍ ϝϣ΍ϭόϟ΍ ΩΩϋ : ˮϲ΋ΎϘΗϧϻ΍ 
........ ....................................................................................................................... 

 

α˽ ΕΎϳϘϳϘΣ ϲϓ ϲϧϳΟϟ΍ έϳΑόΗϟ΍ ρΑοΑ ϡϭϘΗ ϲΗϟ΍ Φγϧϟ΍ ϝϣ΍ϭϋ ΩΩϋ : ˮΓ΍ϭϧϟ΍ 
........ ....................................................................................................................... 

   

α˾: : )ϲϣϠόϟ΍ ΏΑγϟ΍ έϛΫ΃( ˱ΎϣϳϠγ ˱ΎϳϣϠϋ ˱ϼϳϠόΗ ϲϠϳ Ύϣϟ ϝϠϋ - 
• έϭΩ ϲ΋ΎϘΗϧϻ΍ ϲϧϳΟϟ΍ έϳΑόΗϠϟ ˱΍  ϑ΋Ύυϭ ίϳΎϣΗ ϲϓ .ΎϳϼΧϟ΍ 

........ ....................................................................................................................... 

........ ....................................................................................................................... 
 

•   ρΑοϟ΍ ϡΗϳ Γ΍ϭϧϟ΍ ΕΎϳϘϳϘΣ ϲϓ ΎϣϧϳΑ ΎϫΩόΑϭ Φγϧϟ΍ ΔϳϠϣϋ ϝΑϗ ϲϧϳΟϟ΍ έϳΑόΗϟ΍ ρΑοϳ Γ΍ϭϧϟ΍ ΕΎϳϟϭ΃ ΎϳϼΧϟ΍ Ωϧϋ
 έϳΑόΗϟ΍ ΔϳϠϣϋ ϝΣ΍έϣ ϑϠΗΧϣ ϝϼΧ ϲϧϳΟϟ΍ . 

........ ....................................................................................................................... 
 

• Η ˱΍ΩϳόΑ Φγϧϟ΍ ϝϣ΍ϭϋ ϊϳϣΟΗ ΔϳϠϣϋ ΃ΩΑ  ϊϗ΍ϭϣ ϥϋϕϼρϧ΍ Φγϧϟ΍ ΔϳϠϣϋ . 
........ ....................................................................................................................... 
........ ....................................................................................................................... 

       

• Φγϧϟ΍ ΔϳϠϣϋ ρΑοϟ ΎϫΩΣϭ ΔϳΩϋΎϘϟ΍ ϝϣ΍ϭόϟ΍ ϲϔϛΗ ϻ . 
........ ....................................................................................................................... 



 ϲϠϋ ϡϳϫ΍έΑ· έγΎϳ :Ω΍Ωϋ·–  ΎϳΟϭϟϭϳΟϟ΍ϭ ˯ΎϳΣϷ΍ ϡγϗ αϳ΋έ– ϥϳϧΑ ΔϳϭϧΎΛϟ΍ ΔϳΟΫϭϣϧϟ΍ ΓΎΟϧϟ΍ ΔγέΩϣ 

 

 
• Ϡϋ ΓέηΗϧϣ Ε΍ίίόϣ ΓΩϋ ΩϭΟϭϰ Ϡϋ ΓέΩΎϗ ϡϭγϭϣϭέϛϟ΍ϰ ΕΎρηϧϣϟ΍ ϥϣ ω΍ϭϧ΃ ΓΩόΑ ρΎΑΗέϻ΍ . 

........ ....................................................................................................................... 
   

• Φγϧϟ΍ ΔϳϠϣϋ ϑϗϭΗΗ ΕΎΗϣΎλϟΎΑ ΢ΑΎϛϟ΍ ρΎΑΗέ΍ Ωϧϋ . 
........ ....................................................................................................................... 

   

•  ϭϣϧ ϲϓ έϳϳϐΗ ΙϭΩΣ ˱ΎϧΎϳΣ΃ ϱΩ΅ϳ Ύϣϣ ΎϬΗϔϳυϭϭ ΎϬΑϳϛέΗϭ ΔϳϠΧϟ΍ ΔϳϧΎρέγ ΎϳϼΧ ΝΎΗϧϹ . 
........ ....................................................................................................................... 

 

α˿ ::ϲϠϳ Ύϣϋ ΏΟ΃ ϡΛ Γ΍ϭϧϟ΍ ΕΎϳϘϳϘΣ ϲϓ ϲϧϳΟϟ΍ έϳΑόΗϟ΍ ρΑο ϝΛϣϳ ϱΫϟ΍ϭ ϲϟΎΗϟ΍ ϝϛηϟ΍ αέΩ΍    
  

- ΃-  ϝϣϛ΍ ϡΎϗέϷ΍ ΏγΣ ΕΎϧΎϳΑϟ΍ 
-  ( ϡϗέϟ΍1 ϰϟ· έϳηϳ )   ..... ...................... 
-  ( ϡϗέϟ΍2  έϳηϳ )ϰϟ·   ..... ...................... 
-  ( ϡϗέϟ΍3  έϳηϳ )ϰϟ·   ..... ...................... 
-  ( ϡϗέϟ΍4  έϳηϳ )ϰϟ·   ..... ...................... 
-  ( ϡϗέϟ΍5  έϳηϳ )ϰϟ·   ..... ...................... 
-  ( ϡϗέϟ΍6  έϳηϳ )ϰϟ·   ..... ...................... 
-  ( ϡϗέϟ΍7  έϳηϳ )ϰϟ·   ..... ...................... 
-  ( ϡϗέϟ΍8  έϳηϳ )ϰϟ·   ..... ...................... 
  

- Ώ-  Δϳϣϫ΃ Ύϣ 
-    ( ϡϗέΑ Ϫϳϟ· έΎηϣϟ΍ ˯ίΟϟ΍6    ) 

........ ....................................................................................................................... 
 

-  ( ϡϗέΑ Ϫϳϟ· έΎηϣϟ΍ ˯ίΟϟ΍ 4  ) 
........ ....................................................................................................................... 

  

ὰΓ΍ϭϧϟ΍ ΕΎϳϘϳϘΣ ϲϓ ϲϧϳΟϟ΍ έϳΑόΗϟ΍ ρΑο ϝΛϣϳ ϱΫϟ΍ ϲϟΎΗϟ΍ ϝϛηϟ΍ αέΩ΍ :   
-  ˮϪΗϳϣϫ΃ Ύϣϭ ϝϛηϟ΍ ϰϠϋ ϲϠϳ Ύϣϣ ϝϛ ϝΛϣϳ ΍ΫΎϣ 
-    ( ϡϗέϟ΍ 1 ) ..... ...................... 
 ..................................................................................   

-  ( ϡϗέϟ΍2  )   ..... ...................... 
 .. ................................................................................ 
 

ά :  ϥϭϣέϫ ϝϼΧ ϥϣ ϲϧϳΟϟ΍ έϳΑόΗϟ΍ ρΑο ϡΗϳ ϑϳϛˮϥϳΟϭέΗγϷ΍    
˺- ........ ... ................................................................................................................... 
˻- ........ ........................................... ... .......................... 
˼- ........ ........................................... ... .......................... 
  :ϪΑΗϧ΍ 
-   ΝΎΗϧ· ϰϟ· ϱΩ΅ϳ Ύϣ ϲϧϳΟϟ΍ έϳΑόΗϟ΍ ρΑο Δϳϟ΁ ϝηϔΗ ϥΎϳΣϷ΍ νόΑ ϲϓ 

 .... ... .. ........  ϲϓ έϳϳϐΗ ϰϟ· ϲϟΎΗϟΎΑϭ .... ........  ϭ  .......  ϭ   .. ........     
 ϥΎϳΣϷ΍ νόΑ ϲϓ ΏΑγϳ Ωϗϭ.... .. ......   ...... ......  .... ........    .   

 

                     . ˬ . ˬ . ϖϳϓϭΗϟ΍ϭ ΡΎΟϧϟΎΑ Ώϼρϟ΍ Ύϧ΋ΎϧΑϷ ΎϧΗΎϳϧϣΗ ϊϣ 


